<i2)4#g*ta * iz a -5 ix t & m * ti fc s fsm m 



(43) SEg^BHB 
2004 ^7 ^ 29 B (29.07.2004) 




PCT 



(10) SES^BIS^ 
WO 2004/063385 Al 



(51) HR£t$i*#g 7 : 
(21) @|iSlttlliS#: 

(25) llfgtbSiOWlS: 

(26) m&'Amawm-. 



CUP 41/00, C12N 9/80 
PCT/JP2003/015682 
2003 ^12 £8 B (08.12.2003) 
B*I§ 
B*f§ 



(30) fiifcti^-*: 

45SI2003-5150 2003^1^10 B (10.01.2003) JP 

(7D a^X(^m^<±x(Di!i^miz'D^x): mmit 

^XlflttSt^Ett (KANEKA CORPORATION) [JP/JP]; 
¥530-8288 ^BSJff^BSmAE *£A3Tg 2-4 

Osaka (JP). 

(72) «^#;fc«fct; 

(75) *^#/aglA (iftglCOLNT©^.): ±69 11 
(UEDA,Makoto) [JP/JP]; =f 676-0027 S8>m?S 

»fsrs^fflr 1-8 SifiiHb^xsma^ttiSSfrxtsipJr 

Hyogo (JP). 8tiR 5A3t (NANBA,Hlrokazu) [JP/JP]; 
T 676-0027 S It* iS«>mift«>irSglBr 1-8 @jH 
fl^XagftiCSsttiS^Xgfilr Pi Hyogo (JP). 



(74) ftffl<BttS#: @^{b^XS?tt=xC^tt (KANEKA 
CORPORATION); T530-8288 *BEJ& ^RSrfidbE + 
£A 3 Tl 2-4 Osaka (JP). 

(81) Jt^@ (BF*3): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DZ EC, EE EG, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD 
SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Ji^H fft«j: ARIPO #fr (BW, GH, GM, KE, LS, 
MW, MZ, SD, SL, SZ TZ UG, ZM, ZW), =L—^isTtt 
i* (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P «/ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



j= (54) Title: PROCESS FOR PRODUCING OPTICALLY ACTIVE a -METHYLC YSTEINE DERIVATIVE 



(54) #§!£©««;: Jt^JSttar-y^jU^XT 1 ^ >BSSH*0)£i5t^& 



1/1 
00 



O 



(57) Abstract: It is intended to provide a process for conveniently and industrially producing an optically active a -methylcys- 
teine derivative, which is useful as a drug intermediate and so on, from a less expensive and easily available material. A process 
for producmg a racemic or optically active a -methylcysteine derivative which comprises hydrolyzing a racemic or optically active 
N-carbamyl- or -methylcysteine derivative by treating with decarbamylase; and a process for producing an optically active a -methyl- 
cysteine derivative and an optically active N-carbamyl- Of -methylcysteine derivative having a configuration opposite to this compound 
which comprises stereoselectively hydrolyzing a racemic N-carbamyl- a -methylcysteine derivative by treating with decarbamylase. 



WO 2004/063385 



PCT/JP2003/015682 



Steffi 

^^^^^©^^r^^/Wb^J;^^-^ (#^2 000-515166, W 
O0 1/7 2 7 0 2, WO 01/72703) 0 

^-0^^^-^^Ht:^J;5^ (Tetrahedron, 199 9^ 

5 5t, 1 0 6 8 5 H) 0 

V\ #&Jlft?t5#©f7/5Vftm*7A'HPLCfcT^||«l8t5* 
}fe(Synlett N 1 9 9 4^ 9 # N 7 0 21) „ 

^-9— hTl^tS^j* (J. Org. Chem. N 1 9 9 2^ 57 55 

6 81) „ 

5) 2-^^/P- 2-7°n-^^- l ^©s/^w- U XyFftWtMZ £ 



WO 2004/063385 PCT/JP2003/015682 

2 

fcTX—JU*EttZ*:Z*m (J. Org. C h e m. N 1 9 9 5^ 6 
7 9 01) o 

A*Jft*Rfc 3***85 (J. Am. Chem. Soc. N 1 9 9 3^ 115 
^ 8 44 91) „ 

L*L*#&, ill) ~4) ©*ifettV^rtbt>, ^!>A^<Dii5 
««-C»!l»*4WI^<|r5^ m4i 6) ^fc-Cfc^^-i? 

ift^Sitia^ N-*/w. 5 a _ ^ L-v^^ 

WD- 5 5 y ^ ^ $ <b te#fetLfcN 

L - ^»*#*#*^fet Jtffl Lfc M2 0 0 2 

- 1 6 4 5 9 8) . L*Ufc#fe % JlO*Sc»aN-*^5^-«-^^>u- L 



WO 2004/063385 „ 

PCT/JP2003/015682 

3 




d) 



0 



T t> Av**ft 6H20O7P -/HiSr*i-) ^^57t5 



1 




(2) 



0 



WO 2004/063385 PCT/JP2003/015682 



4 



^itl^fc20^7^;HiLT^ ^/t^ ^ n fc » 

AV*t*ft4*»E>l 5<Z)3fe7;^;H, Xttra**#LTVvC* AV***ft 

^m^sits ia a - ^f^^f y^^i l (A gr . 

Biol. Chem. , 1 9 7 1,3 5, 5 3-5 8, Bui 1. Korean 
Chem. Soc. , 198 8,9, 231-23 5, Tetrahedron 



WO 2004/063385 PCT/JP2003/015682 



5 



Asy mm etry, 1997, 2913-2920) N &\,^>T^m%V V A 

**r-(^mmm^\iy^Yj-r~i£ • ( P 

seudomonas putida) I FO 1 2 9 9 6 &&<Dt?> h >f 

(1) Stt**/^ ^7^j:o T^TK^ U 7t^X(i»tt^„- 

(2) SOt7t^ON-A;M^ 

(l) *»*»*-C**tO-C*,*Ltf % »#> N «« % x«t 

«VNTtL^ffJffiT'#5„ «*tfA*©toat, #^BH5 7- 1 8 7 9 3 
*\ #^BS6 3- 2 0 5 2 0*, 8 7 5 8 J:ue WH |3p 6 _ 

2 3 3 6 9 0*fcH*£frfcT*n*,<**.- ( A c h r omo b a c t e 
r) m, 7xp^^ ( Ae r o b a c t e r) |, Jxp^ ( A e 
r omo n a s) T^D.^r^A ( A g r o b a c t e r i u m) 
A, T»*r,y*x (Al ca 1 i gene s) JR, TAO*b***- ( A 



WO 2004/063385 PCT/JP2003/015682 



6 



r t h r o b a c t e r ) I, (Bacillus)!, ^7 * h 

(Blastobacter) JR % Zf 7 7* J V V If * ^ (Brad 
Y r h i z o b i urn) ^VWryr) A (B r e v i b a c t e r 

i um) a (Comamon a s) 77^7?^ ( 

Flavobacter um) I, ^7^7 (M o r a x e l la) JR. 
^ 9a ^ (Par a coccus) « % ^-j^^ ( P s e u d o 
mona s) « % ^If^ (Rh i zob i um) JR, ir^T (Se r 
r a t i a) Xfi^nf/ W ( S p o r o s a r c i n a ) 

*r*L<i* N Tr***7V9± (Ag r o b a c t e r i um) JR % ^ 
7*}^*- (Blastobacter) W ^ (Comam 

on a s) (P s e u d omo n a s) JS> Xiiy/tf 

*A (Rh i z o b i um) Ufc«*t-«»fe*ft3feOBP*aJ^W r fetL« 0 

3 6K:*F*L<tt, 7^^f!J^.^^ (A grobacte 
rium s p. ) KNK7 1 2 (FERM BP-1 9 0 0) N JI^A • 
^ fc0 ^"^ X ( R hizobium s p. ) KNK 1 4 1 5 (FERM BP 
-4419), • * t^^X (Pseudomonas s 

P. ) KNK 0 0 3 A (FERM BP-3181) A*0ff»#*»f &*lS. 

^\ T/n^f-Jn.^^ KNK7 12 (FERM BP- 
19OO)»«6 3^5^3 10^ y^t^A.^t^-^X KNK 1 
4 15^ (FERM BP-4419) li^5^9^220^ ^_ K ^ 
* • ^t°-v— X KNK0 0 3A (FERM BP-3 1 8 1) f |i« 2 ^ 
1 2* iBfc, **t^*t±»o*|6» #tCT% afefcfr*tfcA K*gJfit**F* 



WO 2004/063385 PCT/JP2003/015682 



7 



9 2/1 0 5 7 9 IB*© J: 5 ^ t**,W^ 9-tfett*^*^ fe ^^ 

**DNAft»»COV^ttatt^aFtei3V^T«*D-C«>?) % Mo 1 e cu 

lar Cloning 2nd Edition (Cold Spring 
Harbor Laboratory Press, 1 9 8 9),Curren 
t Protocols in Molecular Biology ( G r 
eene Publishing Associates and Wiley 
-Interscience) KlBife£ tLTV^ 0 

TB\ WO 9 2/1 0 5 7 9mM<DTJfus<?^r V * A . ^ fc -_^_ x (A g r 
obacterium s p. ) KNK7 1 2 (FERM BP-1 9 0 0) i 

mt***/x J t 7 ■ ray ( Es che r i c 
hia c o 1 i ) JM1 0 9 (pAD 1 0 8) (FERM BP-3184), 
iy~-h**1-X • *fc<^_X (P s e ud omo n as s p. ) KNK0 0 
3 A (FERM BP-3 18 1) *^§ 9 -1?i^^tt5x 
WJJ fc7 • 3 9 (Escherichia col i) JM109 ( P PD3 
04) (FERM BP-3183) »it|tW09 4/0 3 8 1 BEtOtfi^ 
afc^fciDR^ttOiftiUfcr^o^^^y fr A • *fcf— (Ag r o b a 
cterium s p. ) KNK7 1 2 (FERM BP-1 9 0 0) »f 
5 ytT-ray (Escherichia 

c o 1 i) HB 1 0 1 (pNT4 5 5 3) (FERM BP-4 3 6 8) ft^ 

x*/ x yt7.3!l JM109 (pAD108) (FERM BP- 
3l84)ttMx^Ut7o]J JM109(pPD3 04)(FERM B 
P-3 18 3) *f*«2*12JilHfc % x^!Jt 7 . 3 p (E s c h e r 
i ch i a c o 1 i) HB 1 0 1 (pNT4 5 5 3) (FERM BP- 4 3 



WO 2004/063385 PCT/JP2003/015682 



8 



£**.Xfcp-fc K^^^/^y ^^^^y . 

-DWK/nftyi^^H^I|;I|;Fe 2 \ F e 3 \ Be 2 
\ Co 2 \ A 1 3 \ L i\ Mn 2 \ Mg 2 \ C s + *©£JW 

***** Lxiv>^^5-e^u^ *w*»tt**r«*£*#L< 



WO 2004/063385 PCT/JP2003/0 15 682 

9 

T«5g $ ti <5 7 * 5 *X tt%*Stt*<z> N - * ZJU-a-tj.ju^T'Om 

tta*»A»0. 1% (w/y) 90 o/ 0 (w/v) 0aSL<f4l% 

(w/v) £*±, 6 0% (w/v) aTT***fc»WHLfc««|-eSjt6^fxVN % 
K*«*f4lOTCKJi, 8 0tKT,ff*L<tt2 0tK±, 6 0tttT©iS 
feJMCTiWSU PH4K± % 9 «T, #*b< tt pH5KJb. 8KTfc«%o 

mm* (i) tm*&m$ti s ?*$*xt±x&&m#(Da-*rA&x74>, 

-^^^x^-vil^ (2) t*©*©Sc#E«**i-«*^SttN-*^ 
±5, Lft<Oa-*^^>*T<<^mmft (2) tr*3W*©W*b<, 3g» 



WO 2004/063385 

PCT/JP2003/015682 

10 

T^n^yp^.**^* KNK7 1 2 (FERM BP-19QO) 

KNK 1 4 1 5 (FERM BP-4419)^ 
f^-K^^.^^^X KNKO 0 3A (FERM BP-3 18 1) 

5lC&g^^y fc T. = i; JM109( P AD108) (FERM B 
P-3184),x^p t7;3 3 JM109 (PPD3 04) (FERM B 
P-3183) Xttx^ptT-aUHBlOl (pNT4 5 5 3) (PER 
M BP- 4 3 6 8)*0»*rt5««^**U<f±*Otea*t>«:a lC * ffi -e #% 
^x!] k 7. 3 !)HBl01(pNT4 5 5 3) (FERM BP-4 3 6 8) 

n^xwwstt^.^^^^ (2) 

fclCi ^ 9 *^*»tt**««#0«--^^^T-f>«|« E (2) 

*y-^»*fr (i) fc**^»t«i:i:^«. ^t^pHiLTfi 

***w-f>*** (i) pH^nafn^ 



WO 2004/063385 PCT/JP2003/015682 

11 

ftStOTttftV^ fift*. ttft****^ tt**V^ 

93 £r ^SH - 5 J6 co ft & co ^tg 



&«rflt*fc£JS#»fc: N 5wt%*^tM)!>A^9. 6g 

J/7^thPjrA5 8 8ing, J*»**7 = * A 2 . 7 7 
g, 30wt%7^7*3. Imltti, *&— 55 

«*ai*pH7. 0-7. SfcMLfc. ^UfeSfeJ**!. 84g& 
ittB-JLfc (ft*84. 8%) . l H-NMR^tJ:!)|tt*n«:i:t 
IS 0 



WO 2004/063385 PCT/JP2003/0 15682 

12 

, 2 ) z -fe § # n - a / w ^ ? s - 1 — a ^_ g - ^ ^ g g £ 

*««r-«Mfe*ttO % »i|[^a V h^ 7 ^ (HPLC) 

x 7 * 5 * s - 1 - 7+ *, - a x j zmm l rt. 

fcTpHtSfcMLfc*, *tt«:7 0«CteJnjft x ^1AJI^2. 07g 
1 0 m 1 L^m«r 2 0 5>*|*T«T iTH7t, 5 H#HS 

Lfc*. £0&«O~«frtt«ft 9 HPLC fcT^W Lfe t £ S*R«?©T 5 
✓ *bfc^i*^ A4 . 14 g « 20m i|: 

ifc> ******* 'H-NMRT^U ltt«n5ti:t«BLfc (3. 
38g, 6%) „ 

HPLCM^#; 

COSMOS I L 5C18-ARII (4. 6mm*X250m 

«* ( p H 2 . 0) /rtf=fP/u»9 7/8, 4 0«C, ft£tt 

ft : 2l0nm N tffcig : l . Oml 

r^fJjrA.^^X KNK7 12 (FERM BP-1 
9 0 0) IWfftfUlLfciOinlO^A WU^hviOg, ft 
^**10g. ^nx^ 5g> ^Piry^sg. y V * 

A5g, y^zthynsg, *i u ilipH6. 5) isim 

U 3 0tT2 4UW«i:5**lfc. HO»**lmlt ^P^;^ 
rtT?«*bfcl0 0ml©JeF*B (^!Jtyy25g, ^^n^* 5g 



WO 2004/063385 

PCT/JP2003/015682 



13 



10 



^* 1KMIpHfl - 5 > IWIWLfcHo 2 g 

^>-N'-2-3,^^^^ (HEPES) 

U tt»#Hft T% 4 0lDT?2 5B»BHWt Lfc . ^ 6Ntoaia 
Lfc**, S- t-^^-«-^^^^^***l 0. 0%, ft 

HPLC»# ; 

»7A:COSMOSIL 6C18-ARII (4. 6 mm *X 2 5 0 m 

Sf^(pH2. 0) /7th=KiJ/i/-a/9 . _ , iB ^ 
: 2l0nm, iJfcjg : i . o m 1 

««m:SUMICHIRAL OA- 5 0 0 0 (4. 6 mm ,X150 m 
m, fitfMMfr*^^*) % 2mM«l Wt/7t ^ H;V= 
85/15, *7^:2 31C, »«tt:254na, ft* : l. 5 »1/ 



WO 2004/063385 PCT/JP2003/015682 



14 



1415 ( F E R M BP-4 4 1 9) 3 6 m 1 J: 

5*£>*lfci#*0. 2M HEPES/*|fttHinM»(pH6 
• 5) 1. 5ml|:WU 7t^ON-*;M?/i / - S _ t _^ ;l/ _ 

«-^WW5/75mgi75%W7^*#«0. 2 M 1 *M 
35fcioN7k*Yfc^hy!5rA7K*«»z:J:5pH6. 5tiiu 

tt£2. 4%eet'^LTV^c 0 

S/^^-K*^ • X KNK0 0 3A (PERM BP-3181 

) *WlfrtTf«tLftlOinlO*»C (hy/byi 6g> ^^f, x ^ 

i o gN *fls^bp 5rA5 g.Tkiu mrmrpH7) t«tu 4 5tT*2 7 

*^3. 5g, P^i**zth5^ 8 . 5g, V 

0. 5g, *fl^V#^B*|Mfco. 0 2g,«Mt»0. oig, 

*1 ^ »i»PH7) CilU Itffl»«|tfc^ 
=»-*0. 5g,5iWlUfcN-*^^- D-77^0. 2g»L 

*&*&*Lfc*fr*0. 2M HEPES/*iftth^A«|«(pH6. 
5) 1. 5mlfcB«U 7t^© N -*;M5/i-s- t-^/U-a-* 
f^W-fy75mgi7 5%W7^*»«0. JSlC 1 

0N^th^M M Cj:?)pH6. 5t:ii U **# H *T, 4 0t 

r**th, 1 * iabic ur#*f i.****, s - 1 -y^- „ 

-^f-^-L-^T^^mmm4. 2%, Mill. 7%eef^L 



WO 2004/063385 



PCT/JP2003/015682 



15 



3J fc/BV^ S - t. - l/gy^- a - 2> gvU— - l 



NT 4 5 5 



KNK712 (PERM BP- 1 9 0 0) Wcf*^^^^ 
mt 5 x^ n7 . 3 , HB101 (pNT 4 5 5 3) ( F E RM 
BP-4 3 6 8) tWfrtTHlLfciOmlOilc (hP^h^i 

^MiU3 5 0ml^*C|:ii U IK«*5«Mtfc 7 ^ 
HEPES/«tM^ M ( pH6 . 5) lm 5mUcmmL 

t ^D#-C* 5 Lfcfl|ift 

HP L C #*r*# (N-*,W, 5 ju- S - t a-t+wxT-f 
*»*7A:CHIRALPAK AS (4. 6 mm ,X2 5 0^ 



WO 2004/063385 



PCT/JP2003/015682 



16 



: 3 0t, flttft*: 2l0nm, **:<). 5ml 



1 5/0. 1, 

WO94/0 3 6 1 3E«0**^tfelCfl6VN x xS/xJtT- ^ HB 
101 PNT 4 5 5 3 (FERM B P - 4 3 6 8 ) W 
O 9 2/2 2 6 4 SEtoitft^o^^^^^j^^^ 
^tt^Hft^afr-Cib^tt^^^^^ Duo 1 i t e A- 5 6 

-^^-«-^l^^ >75mg{co 2M HEPES/*»ft 
tHI^WKpHS. 5) 1. 5m lM 5%W7 , y « 0 
• XfclON*ifttH n*»»fcJ:DpH6 5^PJ 

*ft# B ft T% 4 0tT'2 7 W#lfcc ^ 6NM©«p te 
itJpHSre. 5tfffifc«ofc. K** T «, ******* 1* J: tM* 
n«©*»te j: 9 & m Lfc * ~ 5n s __ t _ a _ ^ l _ ^ 

n^B^mmmm^i^: v fc t - a u h bioi r P nt 4 5 5 

3 ) jfcffl V^C S - t - -f* ,U- „ - g gyU- I^^^l 

**«4tw*o^tfe tc j:5 MUfc3;S/aiytT . s:ij; HB101 ( 

PNT 4 5 5 3) (PERM BP-4 8 6 8) O||*60 n ini6 
5»te J: 5 ft fell**** 1 mMV^rT S x 0 m 1 km U N 

9. 6%ee) SOOmg^ HiC 1 0 N*»fc* J. y * J: 



WO 2004/063385 PCT/JP2003/015682 

17 

2 w t % 



4 <t TO*©* jfefc «fc ^Lfcft*, S - t - „ _ j ^ 



man*** : *a:fT*ftA mmmm+mfem m&mm&i,*- 

(IPOD) 

ftBP: T305-8566 H *H***o < tfm* i T B 1 # % 1 Hl6 

(1) : IPODFERMBP- 1900 
^ffe©0fl- : Bgfn 63^ (1988) 5^31 0 

(2) gf£#-^- : IPODFERMBP— 4419 
^teo H# : ^ 5 ^ (1993) 9 ^ 22 0 

(3) Ste#^- : IPOD PERM BP-3 181 
HFte^Bfl-: 5p^2^ (1990) 12^10 

(4) Sf6#-J§- : IPODFERMBP -4368 
*te©0#: 5p^5^ (1993) 7^220 

(5) gfg## : IPODFERMBP- 3 184 
*tfi©B#: ^2^(1990) 12 J! 1 0 

(6) Sf6#-J§- : IPODFERMBP -3 183 
#ffe*>Htt: ¥^2^(1990) 12 J? 1 0 



WO 2004/063385 



PCT/JP2003/015682 



18 



1. -f®& (1) ; 



0 . ^SR 1 
H 2 N^NH^V° H 



d) 



0 



«MIWWV>*||7H20 0 7?M^ LTV* 




SR 1 



H 2 N^ Y^° H < 2 > 
0 

2 . n - * ^ a _ ^ ( 1 ) xot# ^ ^ a _ ^ ^ 

^7^*ft ( 2 ) *xs^#vb*n*xitem<Dm&*m 0 
*fxv*>mm* (2) *L#n«iwiaixi42iBt©ii3s^ > 

4. -jus; (i) 



0 v ^SR 1 



iNn rr ^ 
0 



WO 2004/063385 PCT/JP2003/015682 

19 

SR 1 




H 2 N^ Y^ 0H (2) 
0 

6. T^B^Ty^A (Agrobacter ium) 
JS, y^/W (Rhizobium) 1 N XttV^K**-;* (P s e u d o 

7. **A^?~tf^ T^n^r^A^^^X (A g r o b a c 
terium s p. ) KNK7 1 2 (FERM B P - 1 9 0 0 ) N V V If* 
•A • X tf— >--X (Rhizobium s p. ) KNK 14 15 (FERM 
BP-4419) , Xtt«/»^K*^.^^t^-X (Pseudomona 
s sp. ) KNK 0 0 3 A (FERM BP-8181) 1 

8. T*^57^ ^*yt7. 3 p (Escherichia co 
1 i) HB101 (PNT4 5 5 3) (FERM B P - 4 3 6 8) 



WO 2004/063385 PCT/JP2003/0 15682 

20 

1 1. R 1 ^t--^/U«^**»3ft«1^6 >9 ©V^*L*««O«3ft^ 0 



10 



15 



20 



25 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C12P41/00, C12N9/80 



International application No. 

PCT/JP03/15682 



According to International Patent Classificatio n (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ~ 



mum documentation ^5^ ( ^ das ^g > °^ ,n followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields 



searched 



H ^giTtry ( 1^ d cl1sraT maUOnal Search (name ° f daka base and> where pracUcable ' search tenns used > 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category < 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E, A 



WO 03/106689 Al (Kaneka Corp.), : 

24 December, 2003 (24,12.03), 
Full text 
(Family: none) 

EP 801131 Al ( KANE GAFUC H I CHEMICAL INDUSTRY 
CO. , LTD. ) , 

15 October, 1997 (15.10.97), 
Full text 

6 WO 96/20275 Al & jp 8-520361 A 

EP 725142 Al (KANEGAFUCHI KAGAKU KOGYO KABUSHIKI 
KAISHA) , 

07 August, 1996 (07.08.96), 
Full text 

& US 5962279 A & WO 96/000296 Al 

& JP 8-503010 A 



1-U 



1-11 



lrll 



[X] Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: " ' " 

V document defining the general state of the art which is not 
considered to be of particular relevance 
U E" earlier document but published on or after the international filing 
date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 

«v» understand th e principle or theory underlying the invention 
X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 

« n combination being obvious to a person skilled in the art 

& n document member of the same patent family 



Date of the actual completion of the international search 
02 March, 2004 (02.03.04) 



Date of mailing of the international search report 
16 March, 2004 (16.03.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 

Form PCT/ESA/210 (second sheets f Julv 1998) 



Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 1 International application No. 1 

J PCT/JP03/15682 | 


IC (Contin 


nation). DOCUMENTS CONSIDERED TO BE RELEVANT ~~ | 


1 Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


1 Relevant to claim No. 1 


i A 


EP 175312 A2 (KANEGAFUCHI KAGAKU KOGYO KABUSHIKI 
KAISHA) , 

26 March, 1986 (26.03.86), 
Full text 

& OS 4812406 A & JP 61-72762 A 
& JP 1-124398 A 


I 1-11 i 


Fomi^Cl/ISA/Wu (continuation of second sheet) (July 1998) " 



4 



rnrnmsm^- pct/jpo3/i 568 2 



a. &m<Dm-rz&w<Dfm (mmm&m (i po ) 

IntCl 7 C12P41/00, C12N9/80 



wim&noizik'wmn mwMfr&m (i po ) 



IntCl 7 C12P41/00, C12N9/80 



REGISTRY (STN) , CA (STN) 



Baas-*-* 



EA 
A 
A 
A 



2003. 12. 24 , ^fc 



WO 03/106689 Al (i 

(77^-^1) 
EP 801131 AKKANEGAFUCHI CHEMICAL INDUSTRY CO., LTD )1997 10 
15 ,&X & WO 96/20275 Al & JP 8-520361 A 
EP 725142 AKKANEGAFUCHI KAGAKU K0GY0 KABUSHIKI KAISYA)1996 
08. 07 , ±X & US 5962279 A & WO 96/000296 Al & JP 8-503010 A 
EP 175312 A2 (KANEGAFUCHI KAGAKU K0GY0 KABUSHIKI KAISYA)1986 
03. 26 , & US 4812406 A & JP 61-72762 A & JP 1-124398 A 



1-11 
1-11 
1-11 
1-11 



* suitor©* y=*y — 

f>© 

rpj BRtfWBtfTC. «»offft«o£s©X«j:«SttUR 



© 0 ©*£ $ frfcrfcife 

rxj 4#mgia©fcss:^-c*)oT, ^rfci*©^-?^ 
©^^ttit^fo&sftVN fc 5% *. fcttS t> © 

X o T5KWfe«s ft v % t %*. fe 5 1> © 
r&j M-^fyh7r$y-ii 



0 2. 0 3. 2 0 04 



0 



16. 3. 2004 



H#BM*WFJ7* (ISA/JP) 
100-8915 
«MB s mHKJ8aJH=TB 4#3-§- 



4N 



9 7 3 9 



mmm^r 03-3581-1101 a** 3488 



flttPCT/ISA/2 10 (1 9 9 8^7^) 



